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1
Introduction

The following email discussion was triggered at RAN2#116bis-e, and the results are summarized in this discussion

· [AT116bis-e][609][Relay] Open issues on discovery (InterDigital)
      Scope: Start discussion of the inputs on discovery from AI 8.7.3.1 with focus on the open issues identified by the rapporteur in R2-2200365, and converge where possible.

      Intended outcome: Report to Thursday online session

      Deadline:  Wednesday 2022-01-19 1800 UTC

2
Discussion

2.1 Issues from open issue list

Based on rapporteur inputs in R2-2200365 [1], the highlighted issues are relevant to Relay discovery

	Issue Index
	Description

	O1.01
	FFS if network can also configure a setting where both shared and dedicated pools can be used for SL discovery..

	O1.02
	LCP impact due to dedicated pool for discovery traffic.

	O1.03
	Whether any impact to SUI message report due to the discovery and relay.

	O1.04
	Details on the new PC5-RRC signaling triggered by handover, Uu-RLF and cell (re)selection of relay UE

	Q1.05
	How to differentiate a gNB that is relay-capable/relay-incapable and discovery-capable/discovery-incapable


2.1.1 Issue O1.01 – FFS on Network Setting

In RAN2#116-e, the following agreement was made:

Agreements

[Easy] Proposal 3 (19/20): For relay discovery, dedicated pools can be configured simultaneously with TX shared pool in SIB/RRC/Pre-configuration. 

As baseline, TX shared pool can only be used for SL communication in case dedicated and shared pools are configured simultaneously.  FFS if network can also configure a setting where both shared and dedicated pools can be used for SL discovery.

Regarding the FFS point, a number of company inputs were provided based on contribution:

	TDoc
	Proposal

	R2-2200170
	Proposal 1: UE cannot use the shared resource pool for sidelink discovery when dedicated pool for sidelink discovery is configured simultaneously with the shared resource pool.

	R2-2200176
	Proposal 1: Not pursue the solution that Network can also configure a setting whether both shared and dedicated pools can be used for SL discovery, in case dedicated and shared pools are configured simultaneously    

	R2-2200229
	Proposal 1.  
Introduce an additional indication within resource pool configuration for the network to explicitly indicate whether the shared pool is allowed for discovery or used for communication only.

	R2-2200475
	Proposal 2: For mode 2, when both dedicated resource pool and shared resource pool are configured simultaneously, only dedicated resource pool is used for discovery message transmission, i.e. conditional selection between dedicated resource pool and shared resource pool is not supported.

Proposal 3: If Proposal 2 is not agreeable, it should be left up to UE implementation on whether the discovery message is transmitted in dedicated resource pool or shared resource pool.

	R2-2200486
	Proposal 3:
RAN2 not pursue network setting allowing both shared and dedicated pools to be used for SL discovery.

	R2-2200514
	Proposal 1: RAN2 confirm that TX shared pool can only be used for SL communication in case dedicated and shared pools are configured simultaneously. 

Proposal 2: No need to introduce a network setting where both shared and dedicated pools can be used for SL discovery.

	R2-2201138
	Proposal 1 “Network configuring a setting where both shared and dedicated pools can be used for SL discovery” is not supported in Rel-17

	R2-2201149
	Proposal 1:  The network can configure a setting where both shared and dedicated pools can be used for SL discovery.

Proposal 2:  When both shated and dedicated pools are (pre)configured, the UE performs discovery transmission in the dedicated resource pool if the CBR of the dedicated resource pool is smaller than a threshold; otherwise, the UE is allowed to use the shared pool.

	R2-2201343
	Proposal 1: It is not necessary for the network to configure a setting where both shared and dedicated pools can be used for SL discovery. 



	R2-2201491
	Proposal: Further optimisation and enhancement to utilise Tx resources from shared resource pools when simultaneous dedicated resource pools are configured for the discovery procedure, is not supported in this release.

	R2-2201512
	Proposal 6: Not support setting where both shared and dedicated RPs can be used for SL discovery.


Q1.1) Can the network configure a setting where both shared and dedicated pools are used for discovery, if the network configures both these pools simultaneously?  If so, how is this setting configured? 

	Company
	Response (Y/N)
	Comments 

	InterDigital
	Y
	We think allowing both pools to be used simultaneously provides the most efficient use of resources because dedicated discovery resources do not have to allocated for the worst-case scenario.

Congestion on the discovery pool can be used as criteria to decide which pool to use.  However, if companies prefer, the decision can be left to UE implementation.

	MediaTek
	Y
	UE implementation, or dedicated pool override the shared pool

	OPPO
	N
	In the case of existence of dedicated pools, there is no benefit or motivation for UE to use shared pools to transmit discovery message. Thus, we only need implicit principle to rule out the usage of shared pools when dedicated pool is existed, such setting is not necessary.

	CATT
	N with comments
	RAN2 not pursue network setting allowing both shared and dedicated pools to be used for SL discovery.

	vivo
	N
	The network can configure only the shared pool (i.e. without dedicated pool configuration) if the NW expects UE to use the shared pool to transmit discovery message. We don’t see convincing benefit to allow UE to use the shared pool for discovery message transmission when dedicated pool is configured.  

	Ericsson
	N
	This would increase design complexity for RAN2, which is unnecessary.

	Samsung
	N
	When discovery dedicated pool is configured, it is simple to allow dedicated pool only.

	Nokia
	No
	We provided our arguments in R2-2109808 why network should not configure shared and dedicated resource pool for discovery simultaneously.

	Lenovo
	N
	

	Huawei, HiSilicon
	N
	The dedicated resource pool is introduced for power saving. When dedicated resource pool is configured, the communication resource pool should not be used for discovery transmission, otherwise the benefit of specifying dedicated resource pool will be totally gone.

	Apple
	No
	The network shall not have such an option because it only add UE complexity and bring no additional benefits beside the single shared TX pool option.

	ZTE
	N
	Since we have already agreed the restriction that TX shared pool can only be used for SL communication in case dedicated and shared pools are configured simultaneously, it is not necessary for the network to configure a setting where both shared and dedicated pools can be used for SL discovery. 

	Sharp
	N
	For simplicity, no such setting is fine.

	Intel
	See comment
	The FFS was added during the last meeting as a compromise to provide network the flexibility. We think that an indication within resource pool configuration for the network to explicitly indicate whether the shared pool is allowed for discovery or used for communication only can be specified to support the compromise solution. 
Having said that, we are fine with majority view in the end.

	LG
	Yes
	We think it’s UE implementation if NW configures both pools for discovery message simultaneously. In this case UE can use any pool for discovery message.                 

	Philips
	Y
	In case both dedicated and shared pool are configured, the dedicated pool can be used by default for discovery. In this scenario the use of the shared pool can be left to UE implementation, e.g. the UE may decide to also check the shared pool if nothing was discovered on dedicated pool. This can be useful in a scenario where the Remote UE and the Relay UE are served by different PLMNs, the Remote UE is configured with dedicated pools for discovery and the Relay UE is configured with shared pools for discovery.

	Xiaomi
	N
	We see no real need for the flexibility afforded by the adoption of such a configuration. For a flexible configuration only shared resources should be configured by the network. The optional configuration to include the dedicated resource pools is reserved for networks opting to potentially provide some latency and power efficiency configuration, whereupon the shared resource pool is exclusively reserved for SL communication. 

	Kyocera
	Y
	We think the network should have the flexibility indicate the priority between the two types of pools.


Summary of Q1.1:

Majority of companies prefer not to support the network setting in order to have a simple approach.  6 companies still prefer to have the setting and allow the UE to choose which pool to use for discovery transmission.  Rapporteur would like to suggest that we try to agree with majority view. 

Proposal 1.1: [12/18] The use of both dedicated and shared resource pools for discovery transmission, when both pools have been configured, is not supported in this release.

2.1.2 Issue O1.02 – LCP Impacts for Dedicated Pool

The following company contributions discuss LCP impacts for dedicated pool for discovery.

	TDoc
	Proposal

	R2-2200170
	Proposal 3: During LCP procedure, when UE performing the L2 destination selection, it should only consider the LCH/MAC CE which can use the resource provided by sidelink grant.

	R2-2200176
	Proposal 2: RAN2 confirm that discovery and data can’t be multiplexed in same TB in shared pool

Proposal 3: Because SA2 has agreed SL communication and discovery don’t share the same destination L2 ID, RAN2 confirm that there is no need to introduce a new LCP restriction for dedicated pool.   

	R2-2200229
	Proposal 2. 
Agree that SL Relay discovery message and SL data cannot be multiplexed into the same MAC PDU.

	R2-2200486
	Proposal 5:
When dedicated discovery resource pool is configured, only the destination ID mapped to the discovery message can be selected for dedicated discovery resource pool and only the destination ID mapped to communication can be selected for communication resource pool.

	R2-2200934
	Proposal 1
Upon obtainment of a SL grant, UE bases on the existing rules to select a Destination in the LCP procedure, i.e., no spec change is foreseen regarding selection of Destination in the LCP procedure due to discovery for UE.

Proposal 2
For a SL grant belonging to a resource pool dedicated for discovery, in the LCP procedure, UE selects only the LCHs carrying Discovery message associated with the selected destination to be included in the MAC PDU.

Proposal 3
If only shared TX pools are configured to UE, for a SL grant belonging to a shared resource pool, UE may multiplex SDUs of other LCHs with a Discovery SDU in the same MAC PDU.

Proposal 4
For a SL grant belonging to a shared TX pool only used for SL communication, in the LCP procedure, UE selects only the non-discovery LCHs into the MAC PDU.

	R2-2201138
	Proposal 2
SL relay discovery messages and SL relay data communication cannot be multiplexed together into the same MAC PDU. FFS for non-relay case when shared TX pool is used.

	R2-2201343
	Proposal 2: When both dedicated and shared pools are configured simultaneously, only the data packet from the logical channels with the destination L2 ID corresponding to SL discovery/communication is allowed for assembling the MAC PDU with a selected SL discovery/communication grant, respectively.

	R2-2201512
	Proposal 4: Upon reception of a SL grant, the UE shall:

-
if only shared RP is configured and SL grant belongs to shared RP, all the destinations (including discovery and normal sidelink communication) can be considered;

-
if both shared RP and dedicated RP are configured and SL grant belongs to shared RP, only the destination of normal sidelink communication can be considered;

-
if SL grant belongs to dedicated discovery RP regardless of shared RP is configured or not, select destination for discovery.


The first aspect relates to whether discovery and data can be multiplexed into the same resource pool.  As observed by several companies, SA2 concluded that L2 ID for discovery is different than L2 ID for communication, at least for groupcast/broadcast.  

NOTE 3: The values provisioned for the Destination Layer-2 ID(s) for 5G ProSe Direct Discovery are different to the values provisioned for Destination Layer-2 ID(s) for 5G ProSe Direct Communication, defined in clause 5.1.3.1.
Q2.1) Do you agree that discovery and data cannot be multiplexed in the same TB? 

	 Company
	Response (Y/N)
	Comments 

	InterDigital
	Yes
	The assumption from SA2 is that L2 ID for discovery will be different than those for communication, and this should apply also for unicast communication.

	Qualcomm
	Yes
	As cited by Rapporteur, SA2 has agreed destination L2 ID of discovery is different from destination L2 ID of SL communication. Thus, they can’t be multiplexed into the same TB.

	MediaTek
	Yes
	

	OPPO
	Yes
	SA2 has quite clear clarification

	CATT
	Yes
	

	Spreadtrum
	Yes
	

	vivo
	See comments
	In SA2 TS23.304, it says:

The values provisioned for the Destination Layer-2 ID(s) for 5G ProSe Direct Discovery, for Destination Layer-2 ID(s) for 5G ProSe Direct Communication, defined in clause 5.1.3.1 and for Destination Layer-2 ID(s) for 5G ProSe UE-to-Network Relay Discovery defined in clause 5.1.4.1, are different from each other.

In our understanding, although the provisioned value is different for Discovery and Data (which we think is used for initial messages), the L2 IDs could still be same which may be self-assigned and/or updated by UE itself in the following procedure. Maybe it is better to check with SA2.

	Ericsson
	comments
	But it seems SA2 has no notes/agreements on relay discovery whether it uses different L2 ID spaces than communication, better to further check with SA2 on this.

	Samsung
	Y
	Same view as InterDigital and OPPO

	Nokia
	Yes
	

	Lenovo
	Y
	Note3 prohibits this.

	Huawei, HiSilicon
	Yes
	Agree with Rapporteur and other companies, L2 ID for discovery is different than L2 ID for communication according to SA2 spec.

	Apple
	Yes with comment
	We think for SL relay, the multiplexing for discovery and data communication is not possible. FFS for non-relay discovery case.

	ZTE
	Yes
	Based on the latest TS23.304v17.1.0, the dest L2 ID for ProSe direct discovery, ProSe communication and U2N relay are different from each other. 

	Sharp
	Yes
	

	Intel
	Yes
	

	LG
	Yes
	

	Philips
	Yes with comments
	There may be a special case that it could be multiplexed, i.e. if the discovery message is not targeted to a broadcast L2 identifier, but to a specific unicast L2 identifier of a particular UE-to-Network relay (e.g. as discovered by an earlier "broadcasted" discovery message and self-selected by the UE-to-NW relay). At the same time it is true that L2 identifier may be changed regularly due to privacy. So for simplicity, we may not work out this scenario, and avoid multiplexing discovery and data.

	Kyocera
	Yes
	


Summary of Q2.1:

Most companies agree with rapporteur’s assessment of the SA2 assumption.  For the comments by vivo, Philips, and Apple, rapporteur still thinks that for a particular UE at a given time, the discovery and data L2 IDs are distinct.  Rapporteur suggests, in order to progress RAN2 specifications, we agree to majority view, but send LS to SA2 to confirm.

Proposal 2.1: [17/19] RAN2 assumes that discovery and data transmitted by a UE cannot be multiplexed into the same TB because they are always associated to different destination L2 IDs.  RAN2 sends this assumption in an LS to SA2.

The next aspect on LCP relates to any LCP restriction required on a grant from either the dedicated or shared resource pool.  For the dedicated pool, this pool (if configured) can be used only for discovery transmission, so it would seem that destination selection for a grant from this pool should be restricted to discovery transmissions.

Q2.2) Do you agree that only destination IDs/LCH(s) mapped to discovery can be selected for grants from the dedicated discovery resource pool, when configured? 

	 Company
	Response (Y/N)
	Comments 

	InterDigital
	Yes
	This is because discovery pool can only be used for discovery transmission.  And given our understanding in Q2.1, the restriction occurs during L2 ID selection for the grant (i.e. only LCHs associated with L2 IDs for discovery are considered).

	Qualcomm
	Yes
	Same understanding as InterDigital. 

Furthermore, legacy SL LCP mechanism is per-destination performed. Thus, our understanding is that no spec impact to existing SL LCP is required.

	MediaTek
	Yes
	

	OPPO
	Yes
	Only discovery message can be transmitted within dedicated resource pool. Therefore, in the LCP procedure, before to select the LCH with highest priority, UE should firstly perform destination ID selection to select the destination ID mapped to the associated sidelink grant.

Yet this restriction is limited to destination-selection but not for LCH-selection since as clarified above, there is no case where discovery and communication share the same L2 ID.

	CATT
	Yes
	

	Spreadtrum
	Yes
	

	vivo
	Yes
	

	Ericsson
	Yes
	

	Samsung
	Yes
	

	Nokia
	Yes
	

	Lenovo
	Y
	

	Huawei, HiSilicon
	Y
	

	Apple
	Yes
	

	ZTE
	Y
	

	Sharp
	Yes
	

	Intel
	Yes
	

	LG
	Yes
	

	Philips
	See comments. 
	Whereas the model-B discovery solicitation message uses a pre-configured "broadcast" destination L2 identifier, it is unclear how to deal with model-B discovery response messages. 
As per 5.8.3.1 of 23.304 these response messages contain a self assigned L2 identifier of the UE-to-NW relay (e.g. ID1) and are sent to the self-selected L2 identifier of the Remote UE (e.g. ID2) that was used in the model-B solicitation message. 
Based on the L2 identifier ID2, will this message be treated as discovery or SL communication? Depending on the answer to this question, different resource pools may be used. If we want to allow these messages to be sent using the dedicated discovery pool (when configured), then not only "broadcast" destination IDs that are mapped to discovery should be selected for grants, but also the self-assigned L2 identifier (ID2) of the model-B discovery response should be allowed.

	Kyocera
	Yes
	


Almost all companies agree.  For the comment from Philips, rapporteur understanding is that model B response is still a discovery message and uses discovery L2 ID.

Proposal 2.2: [18/19] For SL LCP procedure, only L2 destination IDs associated to discovery can be selected for grants from the dedicated discovery resource pool.

For the shared pool, whether/when a restriction is needed will depend on the outcome of Q1.1.  However, regardless of the outcome, if discovery transmission on both shared and dedicated resource pools is not allowed (either by specification or network configuration, depending on Q1.1), destination selection for a grant from the shared pool should be restricted to communication.

Q2.3) Do you agree that if/when transmission of discovery on both shared and dedicated resource pools is not allowed, only the destination IDs/LCH(s) mapped to communication can be selected for a grant from the shared resource pool? 

	 Company
	Response (Y/N)
	Comments 

	InterDigital
	Yes
	If the UE decides to use the shared pool only for communication, then destination selection for the grant coming from the shared pool should be restricted to L2 IDs associated with communication.

	Qualcomm
	Yes
	Same understanding as InterDigital. 

Furthermore, legacy SL LCP mechanism is per-destination performed. Thus, our understanding is that no spec impact to existing SL LCP is required.

	MediaTek
	Yes
	

	OPPO
	Yes
	Similar comment as above. When UE perform LCP procedure, it should select the destination ID mapped to the associated grant firstly.

Yet this restriction is limited to destination-selection but not for LCH-selection since as clarified above, there is no case where discovery and communication share the same L2 ID.

	CATT
	Yes
	

	Spreadtrum
	Yes
	

	vivo
	Yes
	For L2 ID, please see our comments in Q2.1. 

There can be a chance when L2 IDs are same for discovery/data.

	Ericsson
	yes
	

	Samsung
	Y
	

	Nokia
	Yes
	

	Lenovo
	Y
	

	Huawei, HiSilicon
	Y
	

	Apple
	Y with comment
	We assume the question is only for the case when dedicated disc pool is configured. If not configured, then discovery destination can also be selected for shared pool.

	ZTE
	Y
	When both dedicated and shared pools are configured simultaneously, only the destination IDs mapped to communication can be selected for a grant from the shared resource pool. 

	Sharp
	Yes
	

	Intel
	Yes
	Agree with InterDigital view above.

	LG
	Y
	

	Philips
	See comments
	Agree with Apple. Also depends on how we want to deal with the model-B discovery response messages, see comment Q2.2.

	Xiaomi
	Yes
	Based on the understanding that both dedicated and shared resource pools are configured simultaneously, then only the destination IDs/LCH(s) mapped to communication can be selected for a grant from the shared resource pool

	Kyocera
	Yes
	


Responses to this question are similar to Q2.2.

Proposal 2.3: [19/20] For SL LCP procedure, when the dedicated discovery pool is configured, only L2 destination IDs associated to communication can be selected for grants from the shared resource pool.  When the dedicated resource pool is not configured, this restriction is not applied.

2.1.3 Issue O1.03 – Impacts to SUI Message

The following company contributions discuss impacts to the SUI message.

	TDoc
	Proposal

	R2-2200176
	Proposal 4: For Mode 1 RA, the UE reports destination L2 ID of discovery to gNB via SUI, so that gNB can differentiate dedicated buffer size for discovery message based on the destination L2 ID included in MAC-CE of SL-BSR

	R2-2200475
	Proposal 4: No specific LCG ID is used to distinguish discovery message from communication data in SL BSR report.

Proposal 5: In case the same L2 ID is used for communication data and discovery message buffer status report, this L2 ID can be assigned with two different destination indexes respectively for communication data and discovery message by the UE.

	R2-2200486
	Proposal 1:
UE reports its interest in discovery transmission/reception towards the network via SUI message.

Proposal 2:
Rely on destination index to indicate the discovery-related BS-entries, and no spec impact is foreseen (besides add discovery report into SUI).

	R2-2201512
	Proposal 2: UE shall inform gNB whether the destination ID is for discovery message transmission in SidelinkUEInformation message.


For mode 1, the UE reports buffer status to the gNB using SL BSR.  As observed in the above contributions, the gNB can determine the amount of data required for transmission of discovery by knowledge of the destination index associated with discovery transmission, combined with the buffer status reported for that destination index in the SL BSR.  The UE the reports the buffer status for SL BSR from using this destination index.

Q3.1) Do you agree that the UE reports buffer status associated with discovery using the destination index associated to discovery (i.e. no impact to SL BSR MAC CE, or specific LCG ID)? 

	 Company
	Response (Y/N)
	Comments 

	InterDigital
	Yes
	

	Qualcomm
	Yes
	It is the way to resolve the issue with minimal spec impact

	MediaTek
	Yes
	

	OPPO
	Yes
	

	CATT
	Yes
	

	Spreadtrum
	Yes
	

	vivo
	Yes
	

	Ericsson
	Yes
	

	Samsung
	Y
	

	Nokia
	Yes
	

	Lenovo
	Y
	

	Huawei, HiSilicon
	Y
	

	Apple
	Yes
	

	ZTE
	Yes
	

	Sharp
	Yes
	

	Intel
	Yes
	

	LG 
	Yes
	

	Philips
	Yes
	But we should clarify if the L2 ID when model-B discovery is used is treated as discovery or not. See answer Q2.2

	Kyocera
	Yes
	


All companies agree.

Proposal 3.1: [19/19] The UE reports buffer status associated with discovery using the destination index associated to a discovery L2 ID (i.e. no impact to SL BSR MAC CE, or specific LCG ID is needed).

Given the assumption in Q3.1, companies propose different impacts to the SUI message for the network to be aware of the UE’s interest to transmit discovery and/or the association to the destination index associated with discovery:

· R2-2200486 – UE reports its interest in discovery transmission/reception (same as LTE)

· R2-2200176, R2-2201512 – UE indicates the specific L2 ID associated to discovery transmission

· R2-2200475 – UE is assigned two different destination indices for a L2 ID if that L2 ID allows both discovery and data transmission/reception

Q3.2) Which of the following should be added to SUI to enable discovery buffer status reporting?

A) Interest indication for discovery transmission/reception

B) Indication that a specific L2 ID is associated to discovery transmission

C) Information to enable two separate destination indices mapped to the same L2 ID

D) Other   

	 Company
	Response
	Comments 

	InterDigital
	B
	The gNB is not aware of the L2 ID used for discovery and this should be explicitly indicated by the UE.  If we agree to B, then A becomes unnecessary.  C is not needed because a L2 ID can only be associated with discovery or communication (not both).

	Qualcomm 
	B
	Same view as InterDigitial. 

	MediaTek
	B
	

	OPPO
	B
	

	CATT
	B
	

	Spreadtrum
	B
	

	vivo
	C
	I copied the answer for Q2.1 here,

In our understanding, although the provisioned value is different for Discovery and Data (which we think is used for initial messages), the L2 IDs could still be same which may be self-assigned and/or updated by UE itself in the following procedure. Maybe it is better to check with SA2.

Therefore, if there is still a chance that L2 ID is same, two separate destination indices would be needed.

	Ericsson
	B
	

	Samsung
	B
	

	Nokia
	B
	

	Lenovo
	B
	

	Huawei, HiSilicon
	B
	

	Apple
	B
	

	ZTE
	B
	

	Sharp
	B
	

	Intel
	B
	

	LG
	B
	

	Philips
	B
	But we should clarify if the L2 ID when model-B discovery is used is treated as discovery or not. See answer Q2.2

	Xiaomi
	B
	

	Kyocera
	B
	


Rapporteur suggest to take solution B based on majority view and assumption that a single L2 ID is not used simultaneously by discovery and data.  

Proposal 3.2: [19/20] SUI includes an indication of whether a particular destination L2 ID is associated to discovery.

2.1.4 Issue O1.05 – gNB relay/discovery capability

The following company contributions discuss the need for indicating gNB capability regarding relay/discovery.

	 TDoc
	Proposal

	R2-2200176
	Proposal 5: Introduce one explicit bit in SIB12 to indicate whether the gNB supports relay / non-relay discovery

Proposal 6: Introduce one explicit bit in SIB12 to indicate whether the gNB supports L2 relay

Proposal 7: It is not necessary to introduce an explicit bit in SIB12 on the supporting of L3 relay because L3 relay operation is transparent to RAN

	R2-2200514
	Proposal 3: Indication can be provided in SIB12 to explicitly indicate whether the gNB is discovery-capable or not. 

Proposal 4: Indication can be provided in SIB12 to explicitly indicate whether the gNB supports L2 relay or not.

	R2-2200934
	Proposal 6
The gNB signals the discovery configuration in the SIB12.

Proposal 7
Indicators on whether the gNB supports relay discovery and/or non-relay discovery are 
ignalled in the SIB12 independent of the discovery configuration IE.

Proposal 8
If there is no discovery configuration IE in the SIB, but there is an indicator indicating that the gNB supports relay discovery in the SIB, then the UE determines that the gNB supports relay operation, but the gNB does not provide discovery configuration.

Proposal 9
If there is no discovery configuration IE in the SIB, but there is an indicator indicating that the gNB supports non-relay discovery in the SIB, then the UE determines that the gNB supports non-relay discovery, but the gNB does not provide discovery configuration.

Proposal 10
If there is no discovery configuration IE in the SIB, and there is no indicator indicating that the gNB supports relay discovery or non-relay discovery in the SIB, then the UE determines that the gNB doesn’t support discovery.

Proposal 11
Introduce an indicator in the SIB indicating relay type independent of the discovery configuration IE.

	R2-2201343
	Proposal 5: It is suggested that gNB broadcast L2 and or L3 relay indication via SIB, which can be used by UE capable of corresponding relay type to initiate the relay operation.

Proposal 6: For the gNB capable of neither L2 nor L3 relay, it may indicate the L3 relay not allowed indication to prohibit the L3 autonomous relay.


Companies discussing the need for an explicit indication for discovery explain that this is needed to differentiate whether the gNB supports discovery, and whether it actually provides the discovery configuration.  It should be further discussed whether relay and non-relay discovery should be differentiated.

Q4.1) Should an explicit bit be added in SIB12 to indicate whether the gNB supports relay/non-relay discovery? 

	 Company
	Response (Y/N)
	Comments 

	InterDigital
	Y
	The UE cannot depend only on presence or absence of the configuration in SIB12, so an explicit indication is needed.

	Qualcomm
	Y
	It is cleanest way to introduce an explicit bit for it. And we don’t have payload size concern in SIB12. 

	MediaTek
	Yes
	

	OPPO
	Y
	

	CATT
	Y
	

	Spreadtrum
	Yes
	

	vivo
	Yes with comments
	OK to add an explicit bit in SIB12 to indicate the gNB supports relay/non-relay discovery. And this should be considered together with the relay type indication in SIB12 (i.e. L2/L3 type).

	Ericsson
	Yes
	

	Samsung
	Y
	

	Nokia
	Yes
	

	Lenovo
	Y
	

	Huawei, HiSilicon
	Yes with comments
	Same view as vivo, for relay indication, the relay type of L2 and/or L3 should be indicated together.

	Apple
	N
	We assume gNB has a way to indicate whether support SL relay or not, so there is no need to indicate a support of “relay discovery” or not.

	ZTE
	Yes with comment
	We have sympathy with Apple. The gNB need to indicate whether L2 relay, L3 relay, non-relay discovery is support or not. It is not necessary to indicate whether the relay discovery is supported.

	Sharp
	Y
	

	Intel
	Yes
	

	LG
	Yes
	

	Philips
	Y
	

	Kyocera
	Yes
	


Almost all companies agree that the gNB should be able to indicate whether it supports discovery for relaying or not, but some of the companies wonder whether the indication for support of discovery can be combined with indication of L2/L3 relay.  Rapporteur suggests the details can be left to stage 3 discussion/capturing.

Proposal 4.1: [18/19] Whether gNB can support relay/non-relay discovery is indicated in SIB12. Details are discussed as part of stage 3 CR drafting.
Q4.2) Is a separate bit/indication needed to differentiate between support of relay discovery and non-relay discovery? 

	 Company
	Response (Y/N)
	Comments 

	InterDigital
	N
	From AS layer perspective, there should be no need to differentiate the two.

	Qualcomm
	N
	Same view as InterDigital. 

	MediaTek
	N
	

	OPPO
	N
	Agree with InterDigital

	CATT
	N
	Same view as InterDigital.

	Spreadtrum
	N
	

	vivo
	N
	

	Ericsson 
	Y 
	To achieve the best flexibility, it would be better to support different indicator for indicating support of relay discovery or non-relay discovery, since for SIB 12, there is no payload concern as indicated by other companies. 

	Samsung
	N
	

	Nokia
	N
	

	Lenovo
	N
	

	Huawei, HiSilicon
	Y
	Same view as Ericsson.

	Apple
	N
	We assume gNB has a way to indicate whether support SL relay or not, so there is no need to indicate a support of “relay discovery” or not.

	ZTE
	N
	There is no fundamental difference between relay discovery and non-relay discovery in RAN.

	Sharp
	N
	

	Intel
	No
	Same view as InterDigital and along with explicit indication for L2 relay support, a separate indication for differentiating support of relay/non-relay discovery is not needed. 

	LG
	N
	

	Philips
	N
	

	Kyocera
	N
	


Considering the comments in Q4.1, if the gNB indicates support for relay (L2/L3) and explicitly indicates support for non-relay discovery (as suggested by some companies), there would be differentiation.  Rapporteur suggests to leave this FFS for now and it can be resolved during stage 3, along with discussion for Proposal 4.1.

Proposal 4.2: Whether SIB12 signalling can differentiate between support of relay vs non-relay discovery is discussed as part of stage 3 CR drafting.
Similarly, companies propose an explicit indication for support of L2/L3 relay.  Whether an explicit indication for L3 is needed, and whether the network can explicitly prohibit operation as L3 should also be discussed.
Q4.3) Should an explicit bit be added in SIB12 to indicate whether the gNB supports L2 relay? 

	 Company
	Response (Y/N)
	Comments 

	InterDigital
	Y
	

	Qualcomm
	Y
	

	MediaTek
	N
	We are wondering why one base station need to support both L2 and L3, since we assume this is an operator decision.  

	OPPO
	Y with comment
	Whether to use on-bit to indicate the supporting of L2 relay or use two-bit to differentiate the supporting of L2 and L3 relay can be decided by network vendor.

	CATT
	Y
	

	Spreadtrum
	Y
	

	vivo
	Y
	

	Ericsson
	Y
	

	Samsung
	Y
	

	Nokia
	Yes
	

	Lenovo
	Y
	

	Huawei, HiSilicon
	Yes
	From signaling point of view, we prefer to have explicit indication of L2 support and/or L3 support to leave flexibility to network implementation.

And such indication could guide UE on whether to register though this network to obtain Relay/Remote authorization and service.

	Apple
	Y
	WE agree with the intention. FFS stage 3 details.

	ZTE
	Y
	

	Sharp
	Y
	

	Intel
	Yes
	

	LG
	Y
	

	Philips
	Y
	

	Kyocera
	Yes
	


It seems almost all companies prefer some explicit indication that L2 relay is supported.

Proposal 4.3: [18/19] Whether gNB supports L2 relay is explicitly indicated in SIB12. 
Q4.4) Should an explicit bit be added in SIB12 to indicate whether the gNB supports L3 relay? 

	 Company
	Response (Y/N)
	Comments 

	InterDigital
	N
	Apart from discovery, support of L3 relay is transparent to the gNB.

	Qualcomm
	N
	Same view as InterDigitial. An explicit indication for discovery is sufficient for L3 relay.

	MediaTek
	N
	

	OPPO
	See comment in the above Q
	

	CATT
	N
	

	Spreadtrum
	N
	

	vivo
	Y
	Not sure why a single explicit indication cannot be used for both L2/L3 together. The UE can have more information about the gNB capability as we may not assume that L3 relay is always supported by default.

	Ericsson
	Y
	To achieve the best flexibility, it would be better to support different indicator for indicating support of L3 relay. Although gNB is not able to identify whether L3 relay PDU forwarding, but relay UE can detect this.

	Samsung
	N
	Same view as InterDigital

	Nokia
	No
	

	Lenovo
	N
	Same view as IDT

	Huawei, HiSilicon
	Y
	From signaling point of view, we prefer to have explicit indication of L2 support and/or L3 support to leave flexibility to network implementation.

And such indication could guide UE on whether to register though this network to obtain Relay/Remote authorization and service.

	Apple
	See comment
	This depends on whether SIB12 already contains a bit indicting the support of “relay discovery” or not.

	ZTE
	Y
	Suppose the gNB is implemented to only support L3 relay. In this case, gNB may broadcast the L3 relay indication via SIB. Then the L3 relay capable UE may initiate the relay discovery procedure and act as L3 relay when necessary. Suppose the gNB supports both L2 and L3 relay, gNB may broadcast the L2 relay indication as well as L3 relay indication to allow the L2 and L3 relay UE operation. 

	Sharp
	N
	

	Intel
	No strong view
	We are fine to go with majority view

	LG
	Y
	

	Philips
	Y
	Agree with vivo

	Kyocera
	Yes
	


11/19 companies do not support an indication of L3 relay support and think indicating support for discovery is sufficient.  8/19 companies would prefer to have the additional indication on top of discovery support.  Rapporteur suggests this is further discussed by RAN2.

Proposal 4.4: RAN2 discusses whether SIB12:

a)  signals L3 relaying support implicitly by indicating the support of discovery [11/19]

b) signals support of L3 relaying independently from support of discovery [8/19]
Q4.5) Can a gNB explicitly indicate in SIB12 that operation as a L3 relay is not allowed? 

	 Company
	Response (Y/N)
	Comments 

	InterDigital
	N
	Explicit indication of discovery support should be sufficient.

	Qualcomm
	N
	Same view as InterDigital. Because remote UE’s data is forwarded by relay UE’s own PDU session, we don’t understand how gNB can detect such forwarding even if such indication can be introduced. 

	MediaTek
	N
	

	OPPO
	N
	In case gNB support L3 relay, but the connected core network does not support L3 relay, such indication would be useful. But we do not think it is a valid scenario.

	CATT
	N
	

	Spreadtrum
	N
	

	vivo
	N
	

	Samsung
	N
	

	Nokia
	No
	

	Lenovo
	N
	

	Huawei, HiSilicon
	See comments
	It seems the indications in Q4.5 and Q4.4 are the same? If not what is the difference.

In our understanding, if the network does not support L3 due to either CN capability or gNB capability, it will not indicate support in SIB.

	Apple
	N
	

	ZTE
	Y
	Suppose gNB support neither L2 nor L3 relay, the gNB does not need to broadcast the L2/L3 relay indication in SIB. In this case, it is likely that some UEs may work as L3 relay autonomously based on pre-configuration. However, certain network operators may prohibit the autonomous L3 relay. To support this scenario, gNB may indicate the L3 relay not allowed indication.  

	Sharp
	N
	

	Intel
	No
	

	LG
	N
	

	Philips
	N
	

	Xiaomi
	No
	

	Kyocera
	No
	


This additional indication is supported by only one company.  Rapporteur therefore suggests we go with the simplified approach.

Proposal 4.5: [18/19] No additional indication in SIB12 is required to signal that operation as a L3 relay is not allowed.

2.2 Other Issues from Company Contributions

2.2.1 HARQ Feedback for Discovery

HARQ feedback for discovery was treated in the following company contributions.

	 TDoc
	Proposal

	R2-2200170
	Proposal 2: For SL discovery message, do not support HARQ feedback.

	R2-2200486
	Proposal 6: Disable HARQ feedback for SL-SRB4 for groupcast discovery message and discovery response message in model B discovery


Since discovery is a connectionless service, rapporteur understands that HARQ feedback should not be supported with discovery.

Q5.1) Do you agree that HARQ feedback is not supported with SL discovery message (both solicitation and response messages)? 

	 Company
	Response (Y/N)
	Comments 

	InterDigital
	Yes
	Discovery is connectionless and so HARQ feedback is not required.

	Qualcomm
	Yes
	

	MediaTek
	Yes
	

	OPPO
	Yes
	

	CATT
	Yes
	Proponent.

	Spreadtrum
	Yes
	

	vivo
	Yes
	

	Ericsson
	Yes
	

	Samsung
	Y
	

	Nokia
	Yes
	

	Lenovo
	Y
	

	Huawei, HiSilicon
	Y
	

	Apple
	Yes
	

	ZTE
	Y
	

	Sharp
	Yes
	

	Intel
	Yes
	

	LG
	Y
	

	Philips
	Yes
	

	Xiaomi
	Yes
	

	Kyocera
	Yes
	


All companies agree.

Proposal 5.1: [20/20] HARQ feedback is not supported for SL discovery transmission.

2.2.2 Miscellaneous

The remaining proposals from company contributions need not be handled in this email discussion, as commented below by rapporteur.

	 TDoc
	Proposal
	Rapporteur Comment

	R2-2200411
	Proposal 1: A Discovery message from L2 U2N relay contains:

-
at least one of the IE systemInformationAreaID; or, a BITMAP indicating which SIBs or which features are supported by the relay UE’s serving cell; 

-
the first PLMN Id appearing in the SIB1 of the serving cellProposal 2
To capture the changes in proposal 1 in the normative text of RAN2 spec instead of using a NOTE.
	Discussion ongoing in CP agenda item

	R2-2200475
	Proposal 6: For shared pool, current SL-CBR-PriorityTxConfigList is applied to sidelink discovery message transmission with UE always setting the Priority to 1.

Proposal 7: For dedicated pool for discovery, RAN2 to discuss whether/how PSSCH transmission parameters should be adjusted due to different CBR, considering following options:

-
Option-1: use current SL-CBR-PriorityTxConfigList as in Proposal 6.

-
Option-2: use current SL-CBR-CommonTxConfigList (i.e. w/o Priority configuration)

Proposal 9: RAN2 to discuss which option is preferred to include PLMN ID list in discovery message.

Option 1: an RRC container, which may reuse plmn-IdentityInfoList included in cellAccessRelatedInfo;

Option 2: an additional IE explicitly included in Relay Discovery Additional Information.

Proposal 10: Send an LS to SA2, if any option is agreed in Proposal 9.
	Can be considered during RRC specification implementation.

	R2-2200657
	Proposal 1. The handling of SL-SRB4 in PDCP and RLC layers is to be specified separately from NR sidelink communication.

Proposal 2. The receiving PDCP/RLC entity establishment for SL-SRB4 can be requested by the upper layers.

Proposal 3. The RLC entity release for SL-SRB4 can be requested by the upper layers.

Proposal 4. No separate PDCP Data PDU format is specified for unicast SL-SRB4 unless PDCP layer ciphering and/or integrity protection is determined for 5G ProSe U2N Relay Discovery or 5G ProSe Direct Discovery by SA3 WG.

Proposal 5. For unicast SL-SRB4, RX_NEXT and RX_DELIV are initially set to 0.

Proposal 6. For broadcast/groupcast SL-SRB4, the same principle of the initial value for RX_NEXT and RX_DELIV in NR sidelink communication for broadcast and groupcast can be applied.

Proposal 7. For unicast SL-SRB4, RX_Next_Reassembly and RX_Next_Highest are initially set to 0.

Proposal 8. For broadcast/groupcast SL-SRB4, RX_Next_Reassembly and RX_Next_Highest are initially set to the SN of the first received UMD PDU containing an SN.
	Proposes similar principles to communication, so suggest to discuss as part of running CR discussion.

	R2-2201138
	Proposal 3 
RRC states of relay UE is included in Relay Discovery message for L2 U2N relay.
	Should be discussed in the topics on relay selection and service continuity before we agree to add to the discovery message.

	R2-2201343
	Proposal 3: RAN sharing can be supported for SL relay from RAN2 perspective.

Proposal 4: It is suggested to carry the cellAccessRelatedInfo (including the PLMN IDs and TAIs) from SIB1 in discovery message, which can be forwarded by relay UE to remote UE before PC5-RRC connection establishment.
	Discussion ongoing in CP agenda item

	R2-2201512
	Proposal 1: To support scheduling dedicated discovery RP, it is up to network implementation to ensure the total number of dedicated discovery RP and normal Tx RP is less than 8.
	Low priority issue: Can be considered in RRC spec implementation.


4
Conclusions

Rapporteur suggests the following proposals as conclusions:

Easy Agreements:
Proposal 2.1: [17/19] RAN2 assumes that discovery and data transmitted by a UE cannot be multiplexed into the same TB because they are always associated to different destination L2 IDs.  RAN2 sends this assumption in an LS to SA2.

Proposal 2.2: [18/19] For SL LCP procedure, only L2 destination IDs associated to discovery can be selected for grants from the dedicated discovery resource pool.

Proposal 2.3: [19/20] For SL LCP procedure, when the dedicated discovery pool is configured, only L2 destination IDs associated to communication can be selected for grants from the shared resource pool.  When the dedicated resource pool is not configured, this restriction is not applied.

Proposal 3.1: [19/19] The UE reports buffer status associated with discovery using the destination index associated to a discovery L2 ID (i.e. no impact to SL BSR MAC CE, or specific LCG ID is needed).

Proposal 3.2: [19/20] SUI includes an indication of whether a particular destination L2 ID is associated to discovery.

Proposal 4.1: [18/19] Whether gNB can support relay/non-relay discovery is indicated in SIB12. Details are discussed as part of stage 3 CR drafting.
Proposal 4.2: Whether SIB12 signalling can differentiate between support of relay vs non-relay discovery is discussed as part of stage 3 CR drafting.
Proposal 4.3: [18/19] Whether gNB supports L2 relay is explicitly indicated in SIB12. 
Proposal 4.5: [18/19] No additional indication in SIB12 is required to signal that operation as a L3 relay is not allowed.

Proposal 5.1: [20/20] HARQ feedback is not supported for SL discovery transmission.

Agreements requiring more discussion in RAN2
Proposal 1.1: [12/18] The use of both dedicated and shared resource pools for discovery transmission, when both pools have been configured, is not supported in this release.

Proposal 4.4: RAN2 discusses whether SIB12:

a)  signals L3 relaying support implicitly by indicating the support of discovery [11/19]

b) signals support of L3 relaying independently from support of discovery [8/19]
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